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WED Research is g Component of a National Effort

ORD Safe and Sustainable Water Resources

A Locally Applicable Tool Box

James D. Hagy il
SSWR 2.3.A Task Lead

NHEERL Guif Ecology Division
NHEERL Atlantic Ecology Division
NHEERL Western Ecology Division

Clients: HQ, Region 10, Oregon DEQ,
Tillamook NEP, Cal EPA

http://nepis.epa.gov/Exe/ZyNET.exe/P1009AXH. TXT?ZyActionD=2ZyDocument&Client=EPA&Index=2006+Thru+2010&Docs=&Que
ry=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&I
ntQFieldOp=0&ExtQFieldOp=0&Xm|Query=&File=D%3A%5Czyfiles%5CIndex%20Data%5C06thru10%5CTxt%5C00000022%5CP10
09AXH.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-
&MaximumbDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&Se
archBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL

ED_002660_00003064-00002



Contexd for EPA/ORD support for
Numeric Nulrient Criteria

= Improve the scientific tools available to support a coherent,
effective and susiainable national response to the threat of
nutrient enrichment ...

« initiaily, by providing scientific support for reguiatory water
guality management through development of numeric
nutrient criteria (NNC),

EPA Needs to Accelerate
Adoplion of umeric Rutrient
Water Quality Standards

Report No, 69-P-5222

Sugust 28, 2006

Excess nutrient loading continues to be the most prevalent cause of water quality impairment in U.S.
Tools are needed to support a coherent, effective and sustainable response to the threat of nutrient enrichment...
that are locally applicable.

EPA Needs to Accelerate Adoption of Numeric Nutrient Water Quality Standards. August 2009. Office of Inspector General
Report 09-P-0223.
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Oregon Estuaries:
Why Develop Numeric Nulrient Criteria?

*  Numeric nutrient criteria (NNC) are important tools to protect
water quality and designated uses.

«  Proactive versus reactive (TMDLs).

»  Most Oregon estuaries are not currently exhibiting symptoms of
nutrient impairments, and thus can be protected before
degradation (Bricker et al., 2007).

« |t's achievable. There are a limited number of larger estuaries.
» Climate change may increase vulnerability.

Bricker et al (2007) caveat; many OR estuaries didn't have sufficient data to assess eutrophication status.
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Reference Condition for Nilrogen and Phosphorous
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Engaged with State, Region 10, and HQ.
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Marine Reference Condilions as on Approach to NNC

Salmon
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Tools to Ald Condition Assessment and Delermine
Complionce o Water Qualily Slandards

Goal:
Reduce type | errors (falsely listing a
segment as impaired).

By excluding observations associated with ocean input from water body assessments, type I errors in
listings (i.e., falsely listing a segment as impaired when it isn't) may be reduced.

ED_002660_00003064-00007



Tools o Distinguish Natural from
Anthropogenic Nulrient Non-point Sources
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Colonizes disturbed areas.

Symbiotic N2 fixing bacteria

Nitrate in streams related to alder cover (Compton et al. 2003)

Extend 15N to periphyton.
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Web-Based Tools for Bstuarine Nulrient Criterio
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impact of Climate Change

£

on Altaining Water Qualily Slondards

aUSGS SEPA

seiass oy @ ofsQiing WSt Feomten

Pregaond i dar Witk Sre diB,
CHnate Thange Basearsh nsiityta

Ageray xnd i Dragon

Botential Climate-dnduced Runolf Changes and Associated
Uncertainty in Four Paclfic Norflywest Estuaries

mn  Pressure gradients

e

¥ 1 § Increased
RN
ORR)

creased Changes in Precip. &
tream &River fiow

emperatures

Increased
Storm
Frequency

Modified from Harley et al (2006)

Tpen-Fife Repert MR 21374

8. faparivsess’ o3 e Inbwdor
© 5 Seslayioar Buseay

Increase in Number of Days Not Meeting
Temperature Criterion
7 -day Avg. Max Temperature > 18 deg C

0 @

(o2}
(]

W
(o]

Sea Level Rise, cm

2 3 4
Air Temperature Increase, deg C

Number of Days Exceeding Criterion Under
Present Conditions = 38

ED_002660_00003064-00010



Tools to Establish Relationship
of Nutrient Loads to Biological Responses

#"Results from Temperature x Nutrient Experiments
~ +Z. marina did not exhibit nitrate toxicity.
*Temperature may not exacerbate Z. marina
response to nitrogen loading.

+/. marina stressed by warm temperatures

may be susceptible to wasting disease.

_ *Pacific Northwest Z. marina may be more

. sensitive to climate change than nutrients.
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We feel that this is an important emerging issue that cross cuts across all three RAPS.
In addition, ORD has the expertise to make important contributions on this agency relevant
Topic.
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The Seattle Times O PBS NEWSHOUR

Shelifish at risk: Pugst Sound becoming acidified

Trouble i the Water Aadilying Ocoans Hinder
Health of Northwest Shellfish

Tl Seattle Times
COwvsters in deep trouble: Is Pacific
COcean’s chemistry killing sea life?

BTG

Are Oysters Doomed?

Don't vefeve in clinate

nge? Talk tc a clam oigger.

Y v e < FER o
fLos Angeles Thmes
Oceans’ rising acidity a threat to shellfish — and humans

By Kenneth R. Weiss, October 6 2012

As carbon dioxide continues to build up in the atmosphere as a
result of buming fossil fuels, the seas absorb much of it. The full
effects have yet to be fell.

Elye New Hork Siaes March 12, 2010
Some See Clean Water Act Settlement Opening
New Path to GHG Curbs

Lots of press, resonating with the public
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This slide is animated (click through it).
The top slide shows open ocean time series from Hawaii.

Then Wootton data appears; then next click is the top panel is re-scaled.

The point, coast acidification is occurring at a much more rapid rate than in the open ocean.

The next slide shows some of the potential drivers.
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igating Local Causes of Ocean
Acidification with Existing Laws
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“Local & state governments
have both the authority

and motive to address
many stressors that

drive or exacerbate
acidification conditions”

|

Clean Water Act

SRAAY 208t VO E3Y BUEMCE wwre srignoemsgorg
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Relevant to Coastal Acidification

Litigation |

May 2009: Center for Biological Diversity (CBD) sued EPA for failure to list WA
coastal waters as impaired due to ocean acidification.
Based on marine pH water quality standard.

March 2010. CBD lawsuit settied,

Nov 2010. EPA acknowledged the seriousness of aguatic life impacts
associated with OA. The memo also described how the states may incorporate
OA in the 303(d) program and acknowledged that information for listing for OA
impairments is absent or limited.

States Petitioned by CBD to list coastal waters as impaired due to OA

2007: Alaska, California, Hawaii, Oregon, Washington
New York, New Jersey, Florida, Maine, Delaware

2009: Massachusetts, New Hampshire

2010: Texas

2011: Connecticut, Georgia, Rhode Island

Memo to WDD and Regions

16 states have been petitioned.
http://www.biologicaldiversity.org/campaigns/endangered_oceans/action_timeline.htmi
EPA will provide states with additional 303(d) guidance.
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elevant to Ocean Acidification

Litigation |

"PH range of 6. 5 to 8.5 for marine aquatic life (but not varying more than 0.2

units outside of the normally occurring range) . This criterion applies to open-ocean waters
within 3 miles of a State or Territory's shoreline where the depth is substantially greater than the
eupholic zone
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Products

» 2.3.A.10 Simulation modeling tools to examine the effect of climate
change and ofher drivers on estuarine water quality (2014)

» 2.3.A.11 Tools to assess compliance with numeric nutrient criteria and
distinguish among nutrient sources affecting estuarine ecosystems in the
Pacific Northwest (Milestone 2014)

» 2.3.A.12 Load-response relationships for nutrients to multiple estuarine
response endpoints (e.g. seagrass, macroalgae and other candidate
indicators) (Milestone 2015)

» 2.3.A.7 Incorporation of models for relationships between nutrients &
biological responses into decision support tools to evaluate the impact of
management scenarios on estuarine water quality & associated
ecosystem services. (Milestone 2015)
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Scientific Assessment of Hypoxia
in U.S. Couastal
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